Construction of Co1E1 RNA1 mutants and analysis of their function in vivo.
We have carried out experiments designed to investigate the relationship between structure and function for the Co1E1 RNA1 species. RNA1 is a small RNA (108 nucleotides) that has been implicated in copy number control of the multicopy plasmid Co1E1. In vitro, RNA1 inhibits the processing of the primer precursor required for initiation of DNA replication. The RNA1 gene is entirely complementary to the 5'-terminal region of the primer. We have functionally separated these 2 RNA species by cloning the RNA1 gene downstream from the S. marcescens trp promoter. When cloned in a Co1E1-compatible plasmid, a trp-RNA1 fusion has been shown to mediate Co1E1-type incompatibility in vivo. The construction scheme described here also generates mutant RNA1 species with altered sequences at the 5' terminus of RNA1 which have been assayed for function in vivo. These experiments have indicated that sequences at the 5' terminus play a critical role in RNA1 function.